Artificial pulmonary surfactant inhibited by proteins.
With a pulsating bubble surfactometer we assessed the ability of various agents, fibrinogen, human serum, albumin, and a 55,000-dalton serum protein, to interfere with the surface activity of Surfactant TA. From a highest final protein concentration of 4 mg/ml the potential inhibitors were diluted down to 0.125 mg/ml in six steps, and each concentration was evaluated together with two final phospholipid concentrations, 6.25 and 1.25 mg/ml, of the surfactant preparation. The strongest inhibiting action was exerted by fibrinogen, followed by human serum and the 55,000-dalton serum protein; the weakest inhibitor was albumin. Bilirubin, when added in an amount of 1.73 mg/100 ml dissolved in human serum, significantly (P less than 0.001) augmented the inhibition over that exerted by human serum alone. Adsorption rate, as reflected in the mean value of surface tension 2 and 10 s after creation of a bubble, not pulsating, was seriously affected by each of the protein-containing inhibitors in concentrations exceeding 1 mg/ml. Surface tension was raised significantly when the pulsating bubble was at maximal and minimal size. The effect was dose dependent. At maximal size it showed no tendency to disappear during the 10-min recording, but at minimal bubble size the inhibition gradually diminished. We conclude that proteins present in the airways may seriously interfere with the activity of Surfactant TA.